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COMPOSITE TUBE FOR HEAT EXCHANGER MADE OF ALUMINUM AND ITS 
PRODUCTION 

PURPOSE: To secure reliability over a long term, and to attain cost reduction by lowering 
joining temp, in a stage of brazing a heat exchanger made of aluminum, where a tube 
formed by welding is used. 

CONSTITUTION: At least a part of the surface of a tube made of Al or Al alloy, formed by 
means of welding, is coated with a Zn-base alloy, as a soft-solder, having a composition 
consisting of, by weight, >10-70% Sn, 2-10% Al, and the balance Zn. Coating is done by 
applying the Zn-base alloy at a temp, between (m.p. of this Zn-base alloy)+30°C and 
410°C by hot dipping by means of flux, ultrasonic wave, or a combination of them. 
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♦NOTICES* ' V W 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim 1] The compound tube for the heat exchangers made from aluminum characterized by covering 
Zn radical alloy which exceeds Sn:10wt% as solder on a part of front face [ at least ] of the aluminum or 
the tube made from aluminum alloy fabricated by welding, contains less than [ 70wt% ] and aluminum:2 
- 10wt% in it, and becomes it from Remainder Zn. 

[Claim 2] The manufacture approach of the compound tube for the heat exchangers made from 
aluminum characterized by covering with the melting point of +30 degrees C or more of this Zn radical 
alloy, and the temperature of 410 degrees C or less Zn radical alloy which exceeds Sn:10wt% as solder 
on a part of front face [ at least ] of the aluminum or the tube made from aluminum alloy fabricated by 
welding, contains less than [ 70wt% ] and aluminum:2 - 10wt% in it, and becomes it from Remainder 
Zn. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[industrial Application] This invention measures cost reduction while it makes low virtual junction 
temperature in a soldering process and secures the dependability over a long period of time in the heat 
exchanger using aluminum or the tube made from aluminum alloy fabricated especially by welding 
about the compound tube for the heat exchangers made from aluminum, and its manufacture approach. 

[Description of the Prior Art] Since structure is complicated, the heat exchanger made from aluminum 
uses the brazing sheet which generally carried out the clad of the aluminum-Si system alloy wax 
material for some component parts of an assembly, it carries out a temperature up to about 600 degrees 
C which it is directly under [ melting point ] a core, it performs soldering among a furnace using the saw 
lock soldering method or the vacuum soldering method, and is assembled by joining between 
component parts. For example, in the heat exchanger which uses a welded tube for a tube, in order to 
prevent the hole vacancy corrosion of a tube, tube material is used as the brazing sheet. On the other 
hand since a brazing sheet cannot be used for a tube in the heat exchanger using the tube fabricated 
between the colds or by hot extrusion, fin material is used as a brazing sheet, and it is soldering, after 
carrying out thermal spraying of the Zn to a tube front face in order to prevent the hole vacancy 
corrosion of a tube. 

Kllmfs) to be Solved by the Invention] Generally, since [ which will shine using aluminum-Si 
system alloy wax material in the form of a brazing sheet ] it is attached and carried out the heat 
exchanger made from aluminum has a virtual junction temperature as high as about 600 degrees C and 
since this temperature is approaching the melting point of ingredients other than wax material, its strict 
temperature control is still more indispensable. Moreover, since it is necessary to hold in a vacuum or an 
inert gas ambient atmosphere, there is a problem that an installation cost and a running cost are high. 
Moreover in the case of the above-mentioned welded tube tube, with the melting point of the wax 
material used for hide material, the ingredient used for a core had received constraint, and in order to use 
a clad plate further, there was a problem that reuse of these waste could not be performed substantially. 

Mealls for Solving the Problem] In view of this, variously, this invention can perform junction into an 
aluminum system ingredient at low temperature (specifically 410 degrees C or less) more as a result of 
examination and develops the tube formed of welding like the compound tube for the heat exchangers 
made from aluminum which can secure the dependability over cost reduction and a long period of time, 
especially a welded tube tube, and its manufacture approach. 

r00051 That is, this invention compound tube is characterized by covering Zn radical alloy which 
exceeds Sn l0wt% as solder on a part of front face [ at least ] of the aluminum and the tube made from 
aluminum alloy which were fabricated by welding, contains less than [ 70wt% ] and aluminum:2 - 
10wt% in it, and becomes it from Remainder Zn. 
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100061 The manufacture approach of this invention compound tube on a part of front face [ at least ] of 
the aluminum or the tube made from aluminum alloy fabricated by welding Exceed Sn:10wt% as solder 
and less than \ 70wt% ] and aluminum:2 - 10wt% are contained. It is characterized by covering with the 
melting point of +30 degrees C or more of this Zn radical alloy, and the temperature of 410 degrees C or 
less Zn radical alloy which consists of the remainder Zn, and Zn radical alloy is covered with hot 
dipping which uses together flux, a supersonic wave, or these. 

rFunctionl By using the compound tube which covered Zn radical alloy as solder, as components with 
the need of joining to a tube thermally, this invention does not need a brazing sheet for a part of front 
face r at least ] of aluminum formed between the colds or by hot extrusion, or the tube made from 
aluminum alloy, but becomes it more joinable at low temperature like the above. For this reason use ot 
the high intensity ingredient which has comparatively low liquid phase points, such as a JIS5000 system 
(aluminum-Mg system) alloy, for example in fin material is also possible, and the thinning of a joint 
article also becomes possible. And in order that Zn radical alloy covered as solder may act on a tube 
front face as a sacrificial anode layer to tube material, the hole vacancy corrosion of a tube can be 
prevented and it becomes possible to secure the dependability over a long period of time. 
[-00081 As a Zn radical alloy covered as solder, Sn:10wt% is exceeded, less than [ 70wt/o J and 
aluminum-2 - 10wt% are contained, and Zn radical alloy which consists of the remainder Zn is used^ 
[00091 Moreover, coating of Zn radical alloy on the front face of a tube has hot dipping which uses flux, 
or economically advantageous hot dipping which uses a supersonic wave together. Moreover, after 
carrying out zincate processing first, hot dipping may be carried out to the tube to process 
[00 1 0] Addition of Sn in Zn radical alloy is for reducing the melting point of Zn radical alloy, and 
raising the fluidity of this alloy, and improving breadth nature (wettability with aluminum), hot-dipping 
nature and junction nature. Having carried out the deer, having exceeded 10wt(s)% and having limited 
the addition of Sn with less than [ 70wt% ] As for such effectiveness, less than [ 10wt% ] is inadequate, 
and a healthy joint with an aluminum system ingredient is not obtained in the virtual junction 
temperature of 410 degrees C or less. It is because much more fluid improvement will not be accepted 
and addition of Sn beyond the need will raise the cost of the alloy for junction (solder), although the 
melting point falls further if 70wt(s)% is exceeded. 

[001 1] It is for improving wettability with aluminum while addition of aluminum prevents oxidation ot 
Melting Zn and Melting Sn, lowers the melting point and does hot dipping and a junction activity easy . 
The deer was carried out and the addition of aluminum was limited with 2 - 10wt% for the melting point 
rising if less than [ 2wt% ] is inadequate as for such effectiveness and 10wt% is exceeded, and 
degrading the breadth nature of Zn radical alloy, and worsening the junction workability in low 
temperature 410 degrees C or less. . * tU -? 

[00121 Moreover, having made temperature at the time of carrying out covering processing ot the Ln 
radical alloy at aluminum material into the melting point of +30 degrees C or more of Zn radical alloy 
(liquid phase point) and 410 degrees C or less is based on the following reason. It is because covering 
temperature cannot secure the breadth nature of Zn radical alloy in the melting point of less than +30 
degrees C of Zn radical alloy and healthy covering cannot be performed easily. Moreover, the melting 
point of Zn radical alloy in this invention is 410 degrees C or less, and heating exceeding 410 degrees C 
is heating beyond the need, and is because it becomes disadvantageous also in energy cost. 
[00131 Moreover, the temperature at the time of combining with other components for heat exchangers 
using this invention tube, and joining these with the above-mentioned Zn radical alloy is comparable as 
the above-mentioned covering processing temperature, and good. 

[Example] Next, the example of this invention is explained. The tube was formed by welding using 
JIS1 100 alloy (aluminum-0.12wt%Cu), Zn radical alloy of the presentation which uses a supersonic 
wave together on the outside of this tube, and is shown in Table 1 was covered with the thickness of 
about 30-40 micrometers, and the compound tube for the heat exchangers made from aluminum was 
produced. In addition, covering temperature in this case was made into the same temperature as the 
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mm 7S3003 7oy perfo^ed this compound tube in the shape of meandering and performed 

S proces bending and between them (alurnmum-0T5wt%Cu-12wto/oMn) from - the 
ZSfiSS was inserted, in the furnace, it heated to the virtual junction temperature shown i 
Tabir heating junction was carried out, and the radiator core shown in drawmgJ. was as semblecL In 
drtl.l shows a tube and 2 shows fin material. The same radiator core was assembled with the 
Sinai method which uses a brazing sheet (a core material is JIS1 100 ^f^?^^ 
JIS4045 (aluminum-10wt%Si) alloy wax material) for a tube as a comparison, and it heated and joined 



r00161 About these radiator cores, the junction condition of a fin and a tube was investigated visually 
and metesul wa snown in Table 1 . Moreover, it started for the joint [a part of] from the radiatorcore 
2d afte embedding to resin and grinding, the fillet configuration in a joint cross section ™ob™d 
uZ* the microscope, it got wet as aluminum of a solder alloy, condition was investigated, and the 
result was written together to Table 1. 
[0017] 









\m& (wt%) 






























No ■ 


Sn 


Al 


Zn 


cc) 


OC) 


JK1 


*2 




i 


1 2 


3 




3 7 6 


4 1 0 


A 


A 


ft 


2 


1 5 


3 


ft 


3 7 3 


4 0 0 


A 


A 


n 


3 


1 5 


5 


ft 


3 6 3 


3 9 5 


A 


B 


ft 


4 


1 5 


8 


ft 


3 7 7 


4 10 


A 


B 


ft 


5 


3 0 


5 


ft 


34 5 


3 8 0 


A 


A 


ft 


6 


5 0 


5 


ft 


3 2 3 


3 5 0 


A 


A 


ft 


7 


6 5 


5 


n 


3 0 5 


340 


A 


A 


mm 


8 


8 


5 


m 


3 8 0 


4 10 


C 


D 


n 


9 


1 5 


1 


ft 


3 84 


4 10 


B 


C 


ft 


10 


1 5 


1 2 


ft 


3 9 8 


430 


C 


D 


mm 


11 








5 9 0 


6 00 


A 


A 

















**1 A - - junction is good B: - partial - junction C: - junction is impossible — *2 A: - a continuously 
good fillet - formation B: - partial - a good fillet - formation of a formation C:fillet - imperfection 

^gfX^ to the examples 1-No 7 of this invention, it can 

compare with soldering by the conventional example using aluminum-Si system alloy wax material and 
a joint with a good and healthy fillet configuration can be obtained at temperature (410 degrees C or 
less) low about 200-250 degrees C. On the other hand, the presentation of Zn radical alloy cannot join 
the examples 8-No 10 of a comparison with this invention out of range at the temperature of 410 degrees 
C or less, or is not joined partially. . . , 

r0019] It cannot be overemphasized above that it is what can apply this invention to aluminum using the 
tube which this invention is not limited to this and formed by welding although the radiator core was 
explained to the example, or the general heat exchanger made from aluminum alloy. 
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[Effect of the Invention] Thus, while according to this invention being able to make virtual junction 
temperature low (at 410 degrees C or less) and being able to reduce a running cost in junction of the heat 
exchanger made from aluminum, a good junction condition is securable. Moreover, Zn radical alloy 
compares with tube material, it is ** electrochemically, and since it has a sacrifice operation to tube 
material, it does remarkable effectiveness so on industry that dependability is securable over a long 
period of time to the hole vacancy corrosion of tube material etc. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DESCRIPTION OF DRA WINGS 

[Brief Description of the Drawings] 

[Drawing 11 It is the perspective view showing an example of a radiator 
[Description of Notations] 

1 Tube 

2 Fin Material 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/13/2005 



<i9)B*Bfctm= (jp> 02) ^ # tfr & ^ (a) <n>»ttfli§iaw#* 

#^¥6-256922 







F I 


XKin uu/zi 


f 2 3C 2/06 








2/08 
















F2 8F 21/08 


9141 -3L 












it3fc®<0&2 OL (£ 4 H) 


(21)fflg|#*f 


#K¥5-231580 




000005290 










(22)ffi®B 


¥^5^(1993) 9 M 17 B 




^CS^BBEytiOf^ 2 TB 6 # 1 ^ 








mm « 




#IB¥5-1830 






(32)gftB 


^5(1993) 1^86 








9* (JP) 












30iC&1^EfcA©rt2TB6#l^ * 
























)^:» : mBaE§^i<Drt2TS6#i^ ^s- 











(54) 7;P5$I^^Sffi^^3.-^i:-ecDSgig^ 



(57) CH**] 

moo mmz^^mvttA 1 x«a i ^«^^ 

~:/<&^ffi<D^fc<£fc-ffilc:> ¥ffl£LTSn : 1 0 
wtXe&X.. 7 0WIKBTF. Al : 2- 1 0wtX£^fr 
U n Z n^^«Hfct)©t, «S 

«Zn^^&SZnS^«)Bl^+3 0t:R±, 4 1 



1 

imxm 1 1 m&tz& o&je.isitA 1 x« a i 

10wt%&mZ* 7 0wt%£CF* Al :2-10wt%£ 

C^^2] fcB££9^bfcA 1XI1A i&&m 
1 0*t%£jgA, 7 0wt%£TF* Al :2-10wtX£ 

to 00 1] 

«fc D^b^A l xttA l d^M^a— r/feffitr>*jltefc 

CO 0 0 2] 

a£>. -jR»fcttAl-SI*^^3»&^^yFUfc 

u ^cdh^tt*s»6 o o*cir#au /no 
y * ^ a ttttsxraa^s 5 mm&m v>t*p* ^ 3 h 

^^^>^>- h £ LTV>*. — »WXI* 

Oft&$mttL&Vj±TZ> a WT^a.— Z n 
C000 3] 

SIS, ^l/-^>^>-h0^TAl -S 

&rc±&ffiMS i ?*--7<oi&&\z\t&mz&m'2 

[0004] 

[aw«**-rsfcac>©^R] ^sswi enters* 



(2) &B8¥6-256 9 2 2 

2 

* mz&& { gT^-7<D&o \zmmz& o m&znz 

[0 0 0 5] «Ife*«W«[#^3.-^l±, «»fc<fcD« 
JBLifcA 1 XA 1 &&&3 L ^<-7<D&m<0&U< tt>— 
mz, ¥ffltbTSn: 10wt%£jg;*L. 7 0wt%& 
T. A I : 2-1 0wt*£#*TU MZn^S^SZ 

[0006] *&mm^^-7<v&mjjmz* &mz 

J; 0 JfcJSUfcA I XfctA 1 ^K^ol— yoSfficD^ 
mz. ^BBtUXSn: 1 OvtX£flA.. 7 0 
wtX&T, Al : 2~1 OwtxedflTU 8kffZn^& 

Xt*Znate**. s£zns^&coak£+3 oreu:. 
4 1 oraroUTttOTs u Zni 

[0 0 0 7] 

DMI/fcAl XttA 1 :Az>3S®CD4>fc< 
£t>— ¥ffl£LTZn^&£tt«b&«£^;x 

«fc J I S 5 0 0 0& <A 1 -MgJ^) <£&m<Dlt&&J 

[0 0 0 8] ^HtUTttSnZnS^tim 
Sn : 1 OwtX&B*.* 7 OFtXEAT* A 1 : 2-1 0 

[0 0 0 9] *fc?a-^OZ ng^&CD&gfc 
[0 0 10] ZnS^^Jt<5S n^jaliZ nS^ 

(a i taantt) , ttn*9#i£&0ife£tt£ 

QfclTf*fc#Tfc*. Lj&>LTSn<D^&flfi£l 0wt% 
7 0wtX^T«i:K^b^(DI^ 1 OwtXETPC 
HCine^^qF-h^T^pT, 4 i oicaTos^ 

7 0wt%$:jeA-5iS^l«tCfiT-r-5t>C0O, 

SO m&m&& (¥ffi) <z>nxh£±tf*d<hl;:fc*a>6-C 



(3) 



&m¥6-2 5 6 9 2 2 



3 



[0 0 11] AlCD^Jutt, mmznRV&wisnam 
&tz-?z±#\z* ai tomn&&&&'rzjti!>r& 

2>. VfrVTA 1 (D&iDfi£2-l 0wt%£|Ej£LfcO 

te, 2wt%^rttJin^^m^-h^Tfer>. io 
*<is£ii\ 4 i ot:^T^ia-c<o^^ft^<*r 
[0 0 12] ^fcZnS^A i #fc&e&Ji?-*j& 

tDi&^£Zn&<&&Olfcj& <fcffi/£) +3 0 , C£U:> 4 
1 OIC^TibrcCD^oafilwc}:^. fcgiB^Zn 

*&m\z&vfz>znm&&(OM&\*4 i ot^r-c^ 
[0013] &ft*&mTzL-7*m^T&<Di*&&& 

[0 0 14] 

S 1 1 0 0^& (A 1-0. 1 2vtXCu) £fflV>Ti§* 



LT^ 1 C^TI&JfcCD Z n 3 0-40 

[0015] d^^i-^fcgfr^cfiff. ^©ra 
\z3)iy-hmx*nvrc j is3 003^ (ai 

-0. 15wtXCu-l. 2wt%Mn) frt>t£Z>yj> 
^^T^l^-mS-^ICftl^bTjto^ 

Hi^-r^^x-^zir&m^Tfc. 011: 

3 L 3L-7tz7U-i?>?z/-h (&$$\tJ I S 1 1 0 0 
BiWtJ IS4045 (A 1-1 0wt*S I) & 

&?>5m ztemTzftMrntzzommco?^-** 
[0016] cneo^x— ^nyic-pwc, > 

20 n*yj vv bmt&mtmizTm&v. *m&&<DA 

[0 0 17] 

[£1] 







#&m& <TtX) 








yjvy 




Ko 






































Sn 


AI 


Zn 


CC) 


CC) 


mi 


&2 




1 


1 2 


3 


38 


376 


4 10 


A 


A 




2 


1 5 


3 


a 


373 


400 


A 


A 




3 


1 5 


5 


a 


3 6 3 


3 9 5 


A 


B 




4 


1 5 


8 


a 


377 


410 


A 


B 


# 


5 


30 


5 


a 


34 5 


380 


A 


A 


a 


6 


50 


5 


a 


323 


350 


A 


A 


a 


7 


6 5 


5 


a 


3 0 5 


340 


A 


A 


JttW! 


8 


8 


5 


m 


380 


4 10 


C 


D 




9 


1 5 


1 


a 


384 


4 10 


B 


C 




10 


1 5 


1 2 


a 


398 


430 


C 


D 




11 








5 90 


600 


A 


A 

















^2 a :mmm\zmuy^uyb^m^ 
b : mftmz&ftfryj uy b&&& 

D : y 4 b*±<W&LVto\ 
[0 0 18] *^No l-7lC<fcntf, A ! — S i 50 



&&&zo#*m*it^m\z&z%5ttmzvt\s. m 
200-25 oc&v> (4 i or&T©) umrv, y* 
uy bBm<mr&±um&&&nzc£t>w%:Z>. 

no8-ioh 410 x:MT<ommT\ mer&* *im 

[0 0 19] &±*&^£7i?X-*a7£WCl&iPJL 



'■■ # 



5 

[0 0 2 0] 




#§i¥6-2 5 6 9 2 2 

5 

[01] ^x-*n7CD^£^T#«0T&*. 
[Wf<Z>SB9I] 

1 ^-^r 

2 7>C>tt 



[01] 



